Down-regulation of magnesium transporting molecule, claudin-16, as a possible cause of hypermagnesiuria with the development of tubulo-interstitial nephropathy.
Tubulo-interstitial nephropathy (TIN) is a critical pathological setting for the renal prognosis, and an increase in the urine magnesium excretion is a well-known characteristic feature as one of clinical parametets for the assessment of TIN. We examined the correlation between the development of TIN and the changes in the mRNA expression of renal magnesium-transporting molecules in rats with unilateral ureter obstruction (UUO). Ureter-ligated kidney was sampled at day-0 (control), day-1 (early phase) and day-7 (late phase). The development of TIN was assessed by immunohistochemistry and the real-time PCR of fibrosis-related genes (MCP-1: 105.1 ± 14.8% on day-0, 132.9 ± 25.7% on day-1, 302.7 ± 32.7% on day-7, TGF-β: 101.1 ± 7.6% on day-0, 93.6 ± 4.1% on day-1, 338.9 ± 20.7% on day-7) . The respective expressions of claudin-10, 14, 16, 19, and transient receptor potential (TRP) M6 as magnesium-transporting molecules were also studied. The expression of calcium sensing receptor (CaSR) as an inhibitory regulator of claudin-14 was additionally studied. The gene expression of claudin-16 was decreased in the late phase of UUO (100.2 ± 2.9% at day-0, 90.3 ± 6.3% at day-1, 36.4 ± 1.6% at day-7) which was consistent with the increased urine magnesium excretion. Immunohistochemistry showed an apparent reduction of the immunoreactivity of claudin-16 in the late phase. The expression of TRPM6 was reduced even in the early phase. The immunohistochemistry and gene expression of MCP-1 and TGF-ß showed that TIN was not apparent in the early phase but was significant in the late phase of UUO. The density of peritubular capillaries was diminished in the late phase but not in the early phase. Expression of claudin-14 and CaSR was up- and down-regulated, respectively. Our findings may indicate that the characteristic hypermagnesiuria in TIN is principally caused by the dysfunction of magnesium reabsorption in the thick ascending limb of Henle resulting from a significant decrease in the claudin-16 expression. The down-regulation might be closely related to the development of TIN.